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Adam Maxwell grew up in the Seattle area in a family entrenched in the sciences. His grandfather was an aerospace engineer for Boeing and his father a development engineer at Philips/ATL. Adam followed suit and enrolled in electrical engineering at the University of Washington with a focus on circuits, devices and technology. His introduction to research came during his sophomore year when a family friend with connections to the Applied Physics Laboratory encountered Adam ringing-up groceries as his part-time job. She thought the kid's talents might be put to better use. Bob Odom, then at the APL, steered Adam to Mike Bailey's lithotripsy research lab. Adam was impressive from the very start and it wasn't long before he was building custom equipment and repairing the lithotripter high-voltage supply. It is noteworthy that as an undergraduate Adam led the way in developing an inexpensive PVDF membrane hydrophone that proved to be an accurate and reliable alternative to the fi ber-optic probe hydrophone used to measure lithotripter shock waves. Adam built dozens of these hydrophones, designed and made preamplifi ers for them, tested sensitivity and modeled their frequency response. His design was subsequently licensed by U-Washington to a Seattle company that successfully marketed the device. Before he left for graduate school Adam also played a key role in a seminal research study demonstrating the action of shear waves as a mechanism for stone fracture in shockwave lithotripsy.
At the University of Michigan, Adam was awarded an NSF fellowship to pursue his PhD in Biomedical Engineering under the supervision of Zhen Xu. Here, Adam found his niche in research on acoustic cavitation. In this work Adam made key contributions to the understanding of bubble cloud formation in histotripsy, the mechanical disruption of tissue by short pulses of high amplitude ultrasound. His work provided the fi rst evidence that peak positive pressure contributes to the cavitation cloud responsible for histotripsy erosion and that the high frequency content of the shock wave was signifi cant in refl ecting and inverting the pressure from the initial bubble. Adam discovered he could create histotripsy with acoustic pulses having predominant negative pressures and leveraged this observation to pursue an intrinsic cavitation threshold for fl uids and tissue-like materials. This led to the demonstration that histotripsy erosion depended on tissue type and that certain cancers could be eroded while leaving otherwise healthy tissue and blood vessels intact. Adam also developed histotripsy techniques to disrupt blood clots and discovered that histotripsy could be used to make dense collagenous connective tissue more compliant, a fi nding he would build on years later to demonstrate proof of principle in softening fi brous scars to recover tissue fl exibility in Peyronie's disease. Working with Tim Hall, one of the co-inventors of histotripsy, Adam helped develop 3D printable transducers that are now ubiquitous in histotripsy and lithotripsy research. His deep understanding of histotripsy and his expertise with the instrumentation to produce it made him a valuable consultant to HistoSonics, a company spun out by U-Michigan to commercialize histotripsy. In addition, Adam investigated small-scale interactions between solitary bubbles and cells leading to the generation of acoustic streaming to trap small particles. Overall, Adam's studies combined aspects of shock formation, radiation force and acoustic streaming to the understanding of how ultrasound at extreme pressure can generate and grow a cavitation cloud and how the cloud erodes tissue and tissue-like materials.
At the completion of his graduate studies, Adam was attracted back to U-Washington by the opportunity to contribute to a rapidly growing partnership between the APL, the Center of Industrial and Medical Ultrasound and the Department of Urology. He turned his attention to applying cavitation to the treatment of stone disease. Adam built upon his mechanistic understanding of stone breakage to invent and develop burst wave lithotripsy (BWL), a direct competitor to conventional shock wave lithotripsy. Within 5 years
